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The Research Problem
Approaches in synthetic biology have been put forward as novel options for addressing grand
challenges such as climate change and antimicrobial resistance.1 In this context, societal
research agendas must include the following questions:
What might constitute novelty in domains interpolated by synthetic biology; according to
which criteria; and as determined by whom? Can different visions of novelty be creatively
synthesised - if so, how, and to what effect?
At first, such questions seem contrary to the goals of developing a societal agenda around
synthetic biology (SB) research. Societal research is normally expected to fill in the gaps in
knowledge produced by scientists and engineers, exploring questions that are not formally
part of the scientific/technical agenda for investigation. Such presumed knowledge gaps
include questions of the following nature. What are the ethical implications of developing and
using SB applications? How do different public and stakeholder groups perceive SB? What
might be the unforeseen side-effects of SB? How should SB research and innovation be
regulated? These are all important questions. But, as many social researchers have pointed
out, the institutional arrangements and norms that structure how research in SB and other
emerging technology areas is done and validated have inadvertently created their own blindspots and knowledge gaps.2 The gap in knowing how to make social dimensions really matter
to research and innovation is particularly glaring for reasons outlined below.
• Social/ethical matters are treated as spatially, temporally and substantively separate from
technical ones. That is to say, they are seen as lying outside the normal spaces of scientific
research (e.g., laboratories, journals), to be determined by non-scientists (e.g., ethicists,
social scientists, publics, stakeholders, policymakers) either before technical work begins or
after technical challenges have been solved, and to be about opinions and values that cannot
themselves be incorporated into research practice.3
• These divisions mean we know a great deal about how to elicit different societal
perspectives but less about how to integrate them into research so that ethical questions
such as those framed in terms of ‘social’ or ‘economic’ sustainability (e.g., justice, equality,
livelihood, human well-being) come to be investigated simultaneously and together with
scientific/technical ones. 4
• This demarcation arises because scientists and engineers are expected to determine what is
novel or innovative while social scientists and ethicists are expected to determine how
innovation can be done responsibly. In neither case is the question of what constitutes or
might constitute innovation considered worthy of systematic investigation in its own right.
Rather, what is novel is taken to be a given at the start of new research rather than as a
subject of this research.
• The need for more integration of the social and the scientific is important because
interventions for innovation are frequently experienced as being not innovative enough,
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even where the fulfilment of societal need is meant to be its purpose.5 Rather than treating
this lack as a problem of societal resistance or lack of responsibility, it is at least equally
valid to take it to be one of insufficient novelty if SB or other emerging technologies are
seen as extensions of existing socio-economic-systems and their problems.
• There is insufficient attention paid to a.) ways in which a specific intervention might or
might not be novel according to different actors and b.) the landscape of different visions
for novel interventions.6 These aspirations are central to ideas of responsible innovation that
emphasise the need to open up the innovation process to different visions of innovation,
thereby asking not only ‘what if’ questions (e.g., what if a technology produces undesirable
impacts) but also ‘what else’ ones (e.g., how can innovation be done differently). For
example, bioenergy is likely to require significant changes in agri-economic and global
trade systems in conjunction with technological novelty if it is to be really innovative. 7 If
synthetic biology is to be applied to bioenergy, this challenge will need to be considered.
Societal Approaches to Researching Novelty
Expanding and investigating the landscape of novelty in response to different visions of
innovation (hence, responsive novelty) requires more support for integrative approaches. One
approach is to begin with lab-based research projects or methods and look for ways of
integrating societal matters into these domains. Examples include the socio-technical
integration of research (STIR) framework, anticipatory life cycle assessment, and systems
engineering.8 We also need approaches that begin from outside of the lab in policy, economic
and socio-cultural systems and work their way back in – these might draw from problem
structuring methods and whole system analysis in policy studies. The key with all of these is
to draw out the novel insights that emerge from these different interfaces to clarify that the
social is not merely an add-on, but is rather central to generating knowledge for innovation.
In conclusion, I will look briefly at how this might work around SB approaches to drug
discovery in the face of antimicrobial resistance (AMR).
Investigating Epistemic novelty – It has been suggested that SB approaches to new antibiotics
would pre-empt the development of resistance because of their novel biological mechanism
of action. A key societal question for research would be to investigate this further by looking
at how representatives of different scientific, clinical, epidemiological and healthcare fields
envision novelty in the face of antimicrobial resistance. For example, how do advocates of
evolutionary medicine or imagine novel solutions to AMR and how do these compare with
SB? Eliciting different perspectives could be followed by integrative exercises in problem
structuring and synthesis, keeping in mind that not all differences can be reconciled and
reporting needs to be transparent on what has been left out.
Investigating Socio-economic novelty – A recent policy paper on synthetic biology for AMR
suggests that SB approaches are highly efficient, hence representing an economically
attractive option for less-affluent parts of the world where infectious diseases are more of a
threat.9 Here, one might look at which socio-economic and institutional models would allow
SB to be innovative rather than assume that SB is intrinsically novel because of its efficiency.
One could also draw on knowledge and experience of how poverty not only shapes the spread
and impacts of disease but also the impact of technological interventions (medicines) on the
body, investigate what might be done about this and then ask where SB fits in this broader
picture.10
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In conclusion, to make societal research on emerging technologies matter, we need to
respond to the possibility of innovating in social, industrial, economic, policy and cultural
systems as much as and in conjunction with technological innovation.11 This might allow for
synthetic biology to be novel in ways not envisaged within current market-based economic
models (for example, by creating the space for new ways of building social value rather than
just private value). It might also allow for ways of transforming the social world (for
example, dealing with poverty and inequality) to be explored in conjunction with SB rather
than taken to be separate from it. Through this there may be opportunities for synthetic
biology to reconnect with older visions of ‘biological engineering’ which were seen as
distinctive from and a corrective to the problems of industrial systems.12
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